In this note, we shall study the corresponding problem for free differentiable ¿»-actions. More precisely, we shall prove the following results: Theorem 3. Let ^u denote the Milnor sphere which is the generator of on. Then a homotopy ll-sphere kj^.u admits no differentiable freê -actions if k^O (mod 8).
Theorem 4. If a homotopy 7-sphere ^7 admits a free differentiable S^-action, then ^7 45 the standard sphere S7.
It follows from Theorem 1 and Theorem 4 that there are free ¿*-actions on some homotopy 7-spheres which cannot be imbedded in a free ¿»-action. The proofs will be based on the computation of the Eells-Kuiper /¿-invariants [2] .
Proof of Theorem 3. It is well known that 0n=Z992 [S], and the
Eells-Kuiper invariant m(£aí)--1/992 (mod 1). Hence ß is a complete invariant for homotopy 11-spheres [2] . Theorem 3 is an immediate consequence of the following lemma:
Lemma. Let ¿» act freely and differentiably on a homotopy ll-sphere 2". Then ju(£n) -w/124 (mod 1) for some integer n.
Proof. Since ¿» acts freely on 2n> we have the principal bundle £: ¿»-»2211->2311/'S3 which is homotopically equivalent to the Hopf Hence £7«¿7 by [2] . In conclusion we conjecture that the homotopy sphere fe^l?""1, k odd, admits no free differentiable ¿1 (resp. ¿»)-actions if « = 3 (resp. «^4), where y^t?-1 denotes the Milnor sphere.
